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ABSTRACT 

Lower Norian limestones from the Mamonia Complcx, sourhwcstern 

Cyprus, are characterized by diverse radiolarian assemblages. New taxa are 

described: Bulbocyrtium famm n. sp., Caphtorocyrtium tenerum n. gen., n. sp., 

Capnuchosphâera theloides minor n. ssp., Haeckelicyrt'mm (?) carterae n. sp., 

Kinyrosphaera trispinosa n. gen., n. sp., K. heücata n. gen., n. sp., Naholella 

trispinosa n. sp., Whalenella robusta n. sp., and Xiphotheca (?) spinellifera 

n. sp. 

MOTS CLÉS 
Radiolaires, 

systématique, 
Trias, 

Norien, 
Chypre. 

RÉSUMÉ 

Radiolaires du Norien inférieur de Chypre. 

Des calcaires du Norien inférieur de la formation de Mamonia, sud-ouest de 

Chypre, sont caractérisés par divers assemblages de radiolaires. De nouveaux 

taxons sont décrit.s : Bulbocyrtium latum n. sp., Caphtorocyrtium tenemm 

n. gen., n. sp., Capnuchosphaera theloides minor n. ssp., Haeckelicyrtium (?) 

carterae n. sp., Kinyrosphaera trispinosa n. gen., n. sp., K. heücata n. gen., 

n. sp., NabolelLi trispinosa n. sp., Whalenella robusta n. sp. et Xiphotheca (?) 

spinellifera n. sp. 
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INTRODUCTION 

The presence of Radîolaria in the Triassic sedi- 

mentan' rocks of Cyprus was indicated by many 

previous investigaiors (Lapierre 1975; Robertson 

ik Woüdcock 1979: Swarbrick & Robertson 

1980). Altfiough these fossÜs are abondant and 

well preserved, there is no systematic study of 

thcm. Assemblages of the upper Norian were 

only illustraced before (Bragin & Krylov 1996). 

This Work deals with the diverse lower Norian 

fauna, which includes many undescribed taxa. 

Previous investigaiors described diverse Carnian 

and Norian radiolarian assemblages from Sicily, 

Greece and Turkey (De Wever er ni 1979), 

Austria (Kozur & Mostler 1972; 1979; 1981; 

Lahm 1984), Croacia (Halamic & Gorican 

1995), Japan (Yao 1982; Yoshida 1986; 

Sugiyama 1997), -western North America (Blomc 

1984; Yeh 1989), l’hilippincs (Yeh 1990), castern 

Russia (Bragin 1991). The Carnian to Norian 

stratigraphie Litterval was subdividcd inco radio¬ 

larian zones and subzones in the régions of 

Circum-Pacific belt (Yao 1982; Blome 1984; 

Bragin 1991; Sugiyama 1997), There are still no 

such subdivisions for the Mediterranean région 

and the stratigraphie ranges of numeroiis taxa 

remain uncerrain. The description of well-dated 

and extremely diverse radiolarian assemblages 

from Cyprus will  givc supplemcntary data for 

further rcscarch in the Triassic bioscratigraphy as 

well as in tlie taxonomy and évolution of the 

Triassic Radiolaria. 

GEOLOGICAL SETTING 

The Triassic of Cyprus was subdivided into rwo 

units: sedimentary and volcanogenous with sedi- 

mentary intercalations (Lapierre 1975). 

Swarbrick & Robertson (1980) defined two 

important parts ol the Mamonia Allochtiionous 

Complex-scdimcntary Ayos Photios Group 

(MiddJe Triassic-Early Cretaccous) ;md volcano¬ 

genous Dhiarizos Group (Upper Triassic- 

Jurassic) (Fig. 1). Borh these groups arc 

incorporared into complicated allochthonous 

structures. The detached blocks of the Ayos 

Photios and Dhiarizos groups are common in the 

varlous mélangés of the Mamonia Complex. 

The formations of the Mamonta Allochthonous 

Complex hâve wide disiribuiion acar Agia 

Varvara Village, southwestern Cyprus (Fig. 1). 

T’his area bas an imbricated structure complica¬ 

ted by a .System of sublatitudinal and NW-tren- 

ding srrike-slip fruits. The lowetmost structural 

unit is composée! uf the terrigenous mélangé 

with blocks derived both from the Troodos 

Complex and Mamonia Complex. They are 

overthrusted by sériés of allochthonous unies that 

are represenred by (Fig. 1 ); 

1, SerpcncinUe mélange with blocks of Troodos 

lavas; 

2, Nappe composed of Agia Varvara mecamor- 

phics: amphibühtes and quartz-mica shists; 

3, Serpentinire mélangé with blocks derived both 

from the Mamonia Complex and Troodos 

Complex; 

4, Nappe composed of Dhiarizos hasic lavas with 

limestone intercalations (Upper Triassic to Lower 

Cretaccous), 

3. Nappe of Ayos Photios sedimentary group 

represenred by the Upper Triassic clastics (Bragin 

k Krylov 1996) and the Middle Jurassic to 

Cretaccous cherts, mudstones, calcarenites and 

sandstoncs. 

The blocivs of sedimentary rocks were studied in 

the field ol terrigenous mélangé located at 

34°45’N, 32°30’E. One of such blocks consists 

ol white and pink plary niicritic limestones with 

intercaUtion.s of grcy and ycTlowish-pink cherts 

with observed thicknes.s 14 m (Fig l).This 

limestone block is interpreted as a sedimentar)' ̂

Icasc derived from the Triassic part ol Dhiarizos 

Group. This conclusion oui bc supported by rhe 

fact that thèse limestones did noc contain clastic 

intercalations that are commun for the carbonate 

sédiments of the Ayos Photio.s Group (Swarbrick 

& Robertson 1980; Bragin & Krylov 1996). 

Lirnesrones and cherts contain abundanr radiola- 

rians replaccd by ealcuc and recrysiallizcd. Only 

onc sample yicldcd radioiariaos replaccd by pyri¬ 

te. The pyrirized radiolaaians exhibit well-preser¬ 

ved morphological featurcs. The radiolarian 

assemblage is characterized by high taxonomie 

diversity. Radiolaria are represenred by tlic iollo- 

wing taxa: Annulotriassocampe sp. cf. A. sulovensis 

540 GEODIVERSITAS • 1999 • 21 (4) 



Early Norian Radiolaria from Cypms 

Fig. 1. — Geological position of the Upper Trlassic radiolarian-bearing limestones in the southwestern Cyprus. I, map showing 
generalized geological position of the Mamonia Allochthonous Complex in the southwestern Cyprus; II. geological map of the Agia 
Varvara area (Loc.. position of studied limestone block); 111, geological section A-B. Legend; 1, Troodos Complex; 2. Mamonia 
Allochthonous Complex; 3. Cer\ozoic sédiments; 4, Ayos Photios Group (Upper Triassic^lretaceaus]; 5. serpentinite mélangé with 
Troodos blocks; 6, Agia Varvara metamorphics; 7, Dhiarizos Group (volcanics with limestone intercalations, Upper Triassic-Lower 
Cretaceous); 6, serpentinite mélangé with Mamonia blocks; 9, terrigenous mélangé; 10, boundaries; a, stratigraphie; b, tectonic. 
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(Kozur & Mock, 1981). Archaeacenosphaera sp., 

Biilbocyrtium latum Bragin n. sp., Caphtorocyr- 

tium tenerum Bragin n. gtn., n. sp., Capnodoce 

ruesti Kozur & Mock, 1981, Cuptutchosphaera 

deweveri Kozur & Mostler, 1979. C sp. cf. 

C. deweveri Kozur hc Mosrlcr, 1979. C theloides 

minor Bragin n. ssp., C sp. cl. C theloides De 

Wever, 1979, C. sp. aff. C. curpathica Kozur & 

Mock, 1981. Capnuchosphacridac n. gen.. sp, 

indet., Citrinaheliosomd carinatd (Kozur Ôc 

Mostler, 1979), Entdctimnphaerü sp. aft. E. simo- 

ni Kozur ^ Mostler, 1979. E. (?) sp. 1. E. (?) 

sp. 2, Ferresiitm sp. afh E vonclusum Carter, 

1993, Forenuineltina (?) sp., Haeckelicyrtium car- 

terae Bragin n. sp., Heliosoma (?) riedeli Kozur & 

Mostler, 1981, Heliosoma (?) sp., lcrioma remtn- 

cistrum De Wever. 1979, L sp. aff. /. ictrands  ̂

trum De Wever. 1979. KahUrosphuera aspinosrt 

Kozur & Mock, 198!, K. nortca Kozur àc 

Mostler. 1979, Ktmnnpongetlej hhphiosa Kozur &: 

Mostler, 1981, KinyTcnphaeyd trispinosa Bragin 

n. gen., n. sp., K, hdkatu Bragin n. gcn., n. sp., 

Kinyrosphaera (?) sp., Laxtomm (?) sp., Liasso- 

saturnalis pttrvus Kozur & Mosrlcr, 1990, Loffa 

(?) sp., MuhmortilispulehcrYchy 1989, Nabolella 

trispinosa Bragin n. sp , Napora (?) sp. \,N. sp. 2, 

Neopylentouemn sp. aff N. prneera Sugiyama, 

1997, Palaeosatiirnalis triassicus (Kozur & 

Mostler, 1972), î\ laiiannulatus Kozur & 

Mostler, 1983, E rnneki Kozur & Mosrier, 1983, 

Paronaeila nortca Kozur & Mock, 1981, 

Paronaella sp,, PrntactjnocarpHs sp. aff P tetrO' 

canthus Dumirrica, 1978, Pentactinocarpus sp.y 

Praemesosaturnalh sp. cf. P. multidematus (Kozur 

& Mostler, 1972), Pentaspon^disens 1, P sp. 

2, Poulptis piahyx De Wever, 1979, Pseudo- 

saturniforrna carnica Kozur & Mostler, 1979, 

Praenanina veghne ]LtyL\x\y 1994, Praenrhiculi- 

formella goestlingensis Kozur 6l Mostler, 1978, 

Pseudostylosphacra (?) sp., Sürla (?) sp.. Sepsagon 

sp., Sethticapsû sp., Spongostylus carnicus Kozur & 

Mostler, 1979, S. tortilis Ko/.wx ôc Mostler, 1979, 

Sulovella constricta Kozur 6c Mock, 1981, 

Syringocapsa batodes De Wever, 1979, 

Syringocapsa sp., Trialatus robtisUts (Nakaseko & 

Nishimura, 1979), Triassohipedis (?) sp., 

Triassocampidac n. gcn., sp. indet., Triassocru- 

cella triaisica (Kozur & Mostler, 1978), 

Veghicyclia sp. cf. V. robusta Kozur & Mostler, 

1972, Vinassaspongus transitas Kozur 6i Mock, 

1981. Whalenella sp. alf. U'( perfecta (Blojne, 

1984), W. robusta Bragin n. sp., Xiphotheca rugo- 

sa Bragin, 1991, X. longa Kozur & Mock, 1981, 

X. (?) spineltifera Bragin n. sp.. Xiphotheca sp., 

Xiphotheca (?) sip., Zhamojdasphaeraproceruspino- 

sa Lahm, 1984. AU rhesc radiolatians corne trom 

a single samplc, 

l’Iic  early Norian age ol thîs assemblage is confir- 

med by tlic présence of conodoiits Epigondolella 

spatulata (Hayashi) and such radioJariao taxa as 

Capnodoce rucsli, Sulovella constricta and 

Vinassaspongus transitas. Radiolarian assemblage 

is typical For dte Capnodoce ruesti (Kozur & 

Mo.stler 1994) wiih .somc cxccpiioits. Sonic .spe- 

cics wcrc known only from Carnian or older 

deposits: Karnospongella bispinostu Praenanina 

veghae ̂Spotigostylus carnicus. T he locality from 

Cyprus may represent a latcst occurrence of these 

taxa. 

SYSTEMATICS 

Subclass IIADIOLARIA  Millier,  1858 

Order POLYCYSTINA Ehrenberg, 1838 

Suborder SPUMELI ARIA Ehrenberg, 1875 

Superfamily HFXASTY1.ACKA Haeckel, 18(S2 

Family En lACnNllDAE Ricdcl, 1967a 

Geniis Entactinosphaera Foreman, 1963 

Type SPECIES. — Entactinosphaera esostrongyla 
Foreman, 1963. 

Entactinosphaera sp. aff E» simoni 

Kozur & Mostler, 1979 

(Fig. 30 

alT. Entactinosphaera ’i  simoni Kozur & Mostler, 1979: 
72, pl. 4, fig. 5; pl. 7, fig. 2; pl. 8, fig. 1. - Lahm 
1984: 17, pl. 1, fig. 10. 

Occurrence. — Lower Norian of Cyprus. 

Descri prroN 

Small sphericaJ shell with six symetrically arran- 

ged spines, four of them in the same plane. 

Spines long, robust, Y-shaped. Cortical shell one- 
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layered, with prominent pores in irregular hexa¬ 

gonal to pentagonal pore frames. 

Rf.marks 

This form differs from E. simoni Kozur & 

Mostler by more spherical cortical shell with 

robust spincs. 

Entactinosphaera (?) sp. I 

(Figs 2H, 3F) 

Description 

Shell spherical with four three-bladed spines 

lying in one plane. Distal parts of spines some- 

timcs display small sinistral torsion. Shell with 

subspherical pores rhat arc variable in size and 

cnclosed in rectangular pore frames with promi- 

nenc nodes at vertices. Shell surface sometimes 

with small thin secondary spines. 

Remarks 

Akhough the external morphology is well preser- 

ved, the inner structure is uncertain. These forms 

are assigned tentatively to genus Entactino¬ 

sphaera. 

Entactinosphaera (?) sp. 2 

(Fig. 3A) 

Remarks 

Uncomplete specimen with visible inner shell 

illustrated. Nevertheless, che internai spiculé can- 

not be observed due to the préservation (replace¬ 

ment by pyrite). 

Family SepSAGONIDAE 

Kozur & Mostler, 1981 

Genus Sepsagon 

Dumitrica, Kozur & Mostler, 1980 

Type SPECIES. — Triactoma longispinosum Kozur & 
Mostler, 1979. 

Sepsagon sp. 

(Fig. 3E) 

Description 

Shell subspherical with rough nodose surface, 

with small pores in rectangular pore frames. 

Three main spines long, curved, with Y-shaped 

cross-section and moderately developed dextral 

torsion. 

Remarks 

Only one specimen was observed. 

Genus Pseudostylosphaera 

Kozur & Mostler, 1981 

Type SPECIES. — Pseudostylosphaera gracilis Kozur & 
Mock, 1981. 

Pseudostylosphaera (?) sp. 

(Fig. 71) 

Remarks 

This form is characterized by short thin apo¬ 

physes at the médian parts of the main spines. It 

did not represent a typical double layered shell of 

Pseudostylosphaera and may belong to another 

genus. 

Family HexapyiüMELLIDAE 

Kozur & Mostler, 1979 

Genus Praenanina Kozur, 1994 

Type species. — Praenanina veghae Kozur, 1994. 

Praenanina veghae Kozur, 1994 

(Fig. 2B, C, E) 

Praenanina veghae Kozur, 1994 in Kozur àc Mostler, 
1994: 247, pl. 2A, fig. 2; pl. 4A, figs 1, 3. 

Occurrence. — Middle (?) to upper Carnian of 
Hungary, lower Norian of Cyprus. 

Family Pentactinocarpidae 

Dumitrica, 1978 

Genus Pentactinocarpus Dumitrica, 1978 

Type species. — Pentactinocarpus fusiformis 
Dumitrica, 1978. 

GEODIVERSITAS • 1999 • 21 (4) 543 



Bragin N. Yu. & Krylov K. A. 

Fig. 2. — A-D. Carinaheliosoma carinata Kozur & Mostler; D. detail; B. C, E, Praenanina veghae Kozur; E, detail; F, 
Archaeocenosphaera sp.; G, Heliosoma (?) sp.; H, Entactinosphaera (?) sp. 1. Scale bar: A, B, C, F, 100 pm; D. E, 20 pm; G, H, 
200 pm. 

Pentactinocarpus sp. 

aff. P, tetracanthus Dumitrica, 1978 

(Fig. 7D) 

Remarks 

This form ditFers from Pentactimcarpm tetr'acari- 

thus (Dumitrica, 1978: 44, pl 2, fig, 1) by larger 

and widcr test. It difFers from P. sevaücm (Kozur 

& Mosder. 1981: 21, pl. 52, %. 3, pl. 53, figs 2, 

5, pl. 55, fig. I) by more delicaie meshwork of 

cortical shell with smaller pores in hexagonal to 

pentagonal pore frames with small nodes at ver- 

tices. P magnus (Kozur & Mostler, 1979: 55, 

pl. 10, fig. 1) bas larger pores enclosed in the 

variable polygonal pore frames without nodes at 

vet tices. 

Pentactinocarpus sp. 

(Fig. 7E) 

Remarks 

This form possesses a délicate small test with 
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very thin and long apicaK antapical and basal 
spines. The position of basal spines is similar to 
chose of Pentactinocnrfiis tetracanthus Dumitrica 
but specimen from Cyprus differs by small sue 
of test and by thin necwork-like meshwork of a 
cortical shell. 

Superfamily AcTINOMMACEA Haeckel, 1862 
Family XlPHüS'l'YLlDAE Haeckel, 1881 

Genus Archaeocenosphaera 
Pessagno & Yang, 1989 

Type SPECIES. — Archaeocenosphaera ruesti Pessagno 
& Yang, 1989. 

Archaeocenosphaera sp. 
(Fig. 2F) 

Remarks 

This form is similar to Archaeocenosphaera sp. aff 
A. laseekensis Pessagno & Yang (Carter 1993: 67, 
pl. 1, figs 14, 19, 20). It difters by smaller test 
with pores chat are more unitorm in size. 

Family ActinommidAE Haeckel, 1862 

Genus Carinahelmoma 
Kozur & Mostler, 1981 

Type SPECIFS. — Carmaheliosoma densiporata Kozur 
&Mock, 1981. 

Carinaheliosoma carinata 
(Kozur Mostler, 1979) 

(Fig. 2A, D) 

Heliosoma carinata Kozur 6c Mostler, 1979: 52, pl. 9, 
fig. 1-3. 
Carinaheliosoma carinata (Kozur & Mostler, 1979) - 
Lahm 1984: 65, pl. 11, fig. 8. 

Occurrence. — Upper Triassic, Carnian to lower 
Norian of the European Tethys. 

Genus Heliosoma Haeckel, 1882 
entend. Kozur &: Mostler, 1979 

Type SPECIES. — Heliosoma radians Haeckel, 1887. 

Heliosoma (?) riedeli 
Kozur 6c Mo.siler, 1981 

(Fig. 3B, D) 

Heliosoma (?) riedeli Kozur 6i Mostler, 1981: 65, 
pl. 1, fig. 4. — Lahm 1984: 63. pl. Il, figs 2, 3. 

Occurrence. — Middle Triassic, Ladinian, Upper 
Triassic, Carnian (?) to lower Norian of the European 
Tethys. 

Heliosoma (?) sp. 
(Fig. 2G) 

Description 

Small roughly subspherical to rectangular test 
with cen long thin thrce-bladed spines. Cortical 
shell with small roughly subcircular pores. 
Proximal parts of spines with deep grooves that 
becomc narrow at the middle parcs and disappcar 
at the distal parcs. 

Remarks 

This form differs from Heliosoma (?) riedeli 
Kozur 6c Mostler by small size of cortical shell 
and its roughly spherical to rectangular shape. 

Genus Kahlerosphaera 
Kozur 6c Mostler, 1979 

Type SPECIES. — Kahlerosphaera parvispinosa Kozur & 
Mostler, 1979. 

Kahlerosphaera aspinosa 
Kozur & Mock, 1981 

(Fig. 7A) 

Kahlerosphaera ? aspinosa Kozur 6c Mock, 1981 in 
Kozur 6c Mostler, 198L 36, pl. 47, fig. 3. 

Occurrence. — Upper Triassic, lower Norian of the 
European Tethys. 

Kahlerosphaera norica 
Kozur 6c Mock, 1979 

(Fig. 6G. H) 

Kahlerosphaera norica Kozur 6c Mock, 1981 in Kozur 
& Mostler, 1981: 36, pl. 15, fig. 4. 

Occurrence. — Upper ’Friassic, Carnian to lower 
Norian of the European Tethys. 
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Fig. 3. — A, Entactinosphaera (?) sp. 1 ; B. D. Heliosoma (?) riedeli Kozur & Mostler; C. Entactinosphaera sp. aff. E. simoni Kozur & 
Mostler; E. Sepsagon sp.: F. Entactinosphaera (?) sp. 1. Scale bar: A, 50 pm; B-F, 100 pm. 

Genus Vinassaspongus 

Kozur & Mostler, 1979 

Type species. — Vinassaspongus subsphaericus Kozur 
& Mostler, 1979. 

Vinassaspongus transitus 

Kozur & Mock, 1981 

(Fig. 6D, F) 

Vinassaspongus transitus Kozur & Mock, 1981 in 

Kozur & Mostler, 1981: 69, pl. 64, figs 1, 2. 

Occurrence. — Upper Triassic, lower Norian of the 
European Tethys. 

Genus Zhamojdasphaera 

Kozur & Mostler, 1979 

T\te species. — Zhamojdasphaera latispinosa Kozur 
& Mostler, 1979. 
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Fig. 4. — A, Capnuchosphaera deweveri Kozur & Mostler; B, Capnuchosphaera sp. cf. C. deweveri Kozur & Mostler; C, Sarla (?) 
sp.: D. E, Capnuchosphaera thelvides minor Bragin n. ssp.; E. holotype; F. H. I. Capnuchosphaera sp. et. C. iheloides De Wever; G, 
Capnuchosphaera sp. atl. C. carpathica Kozur & Mock. Scale bar: A-C, F-l. 100 pm: D, E, 80 pm. 

Zhamojdasphaera proceruspinosa 

Lahm, 1984 

(Fig. 8E) 

Zhamojdasphaera proceruspinosa Lahm, 1984: 75, 

pl. 13, fig. 6. 

Occurrence. — Upper Triassic, Carnian-lower 

Norian of the Tethys. 

Family CAPNUCUUSIHtAERIDAE 

' De Wever, 1979 

Genus Capnuchosphaera De Wever, 1979 

Type SPECIES. — Capnuchosphaera triassica De Wever, 

1979. 

Capnuchosphaera deweveri 

Kozur & Mostler, 1979 

(Fig. 4A) 
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Capnuchosphaera tj'iassica var. a De Wever, 1979: 84. 

pl. 4, figs 3-5. 
Capnuchosphaera dewevert Kozur Ôc Mostlct,1979: 77, 
pl. 10, figi 2, 4-8i pl. 12, fig. 1. — De Wever 1982: 

152, pl. üp 10, 11; pl. 4. figs l, 2.-Blome 1983: 

16, pl. l, figs 3, 8, 9, 16, 18; pl, 11, fîgs 1, 2, 16, — 

Lahm 1984: 81, pl. 14, fig. 7. - Yeh 1990: 8. pl. 2, 
fig. 5; pl. 10,flg. 8. 

Occurrence. — Upper Carnian to lower Norian of 

European Tethys and Pacific coastal areas. 

Capnuchosphaera sp. 

cf. C deweveri Kozur & Mostler, 1979 

(Fig. 4B) 

aff. Capnuchosphaera deweoeri Kozur & Mostler, 

1979; 75, pl. 10. figs 4-7; pi- 12, fig. 1. 

Remarks 

This form has shorter and thicker tumidaspinae 

than C deweveri Kozur & Mostler. The new 

taxon cannoc be described because of poor pré¬ 

servation. 

Capnuchosphaera theloides minor 

Bragin n. ssp. 

(Fig. 4D, E) 

Capnuchosphaera theloides yjiï. a De Wever, 1979: 

p, 84, pl. 4, fig. U - Nakaseko & Nishimura 1979: 

p. 75, pl. 7, fig. 7. - De Wever 1982: 158, pl. 6, 
fig. 8. 

Capnuchosphaera theloides 1982: pl. 1, fig. 23. - 
Yoshida 1986: pl. 12, fig. 4. — Bragin 1991a: p. 77, 

pl. 5, figs 14. 15. 

Holotype. — Fig. 4E. GIN-4858-42. Cyprus, Agia 

Varvara Village, Maraonia Complex, Upper Triassic, 
lower Norian. 

Etymology.— Minor {Latin)-younger. 

Dimensions (based on fivc spccimens). — Diameter 
of cortical shell 130-135 pm. total length of spincs 

220-260 pm, length of distal rod-likc parts of spines 

145-160 pm, maximal width ol spines 80-90 pm. 

Occurrence. — Upper Tria.ssic, upper Carnian to 

lower Norian of European Tethys, Japan and eastern 

Russia. 

Descripi'ion 

Cortical shell spherical with three tumidaspinae 

.situated in rhe same plane. Proximal parts of 

tumidaspinae smooth, moderacely ihick, central 

parts three-bladed, tetrahedrical, without torsion, 

distal parts verj* long and chin wtihoui dcar dif¬ 

férentiation from central parts. Cortical shell per- 

forated by small circular pores in the irregular 

rhorny pore frames. 

Remarks 

The.sc forms differ from Capnuchosphaera the- 

laides theloides (De Wever, 1979; 83, pl. 3, 

figs 10-13) by the characier of tumidaspinae 

with thinner proximal parts and longer distal 

parts vhar are not well differenriated from the 

central tetrahedrical parts. 

Capnuchosphaera sp. 

cf. C theloides De Wever, 1979 

(Fig. 4F, H, I) 

et. Capnuchosphaera theloides De Wever, 1979: 83, 84, 
pl. 3, figs 10-13: pl. 4, fig. 1. 

Remarks 

This form ha.s poorly preserved central and distal 

parts of tumidaspinae. Due to this préservation it 

is difficult  to give a précisé détermination. 

Capnuchosphaera sp. 

aff. C. carpathica Kozur & Mock, 1981 

(Fig. 4G) 

aff. Capnuchosphaera carpathica Kozur & Mock, 

1981:74, pl. 48, fig. 5. 

Occurrence. — Upper Triassic, lower Norian of 

Cyprus. 

Description 

Cortical shell subspherical with three tumida¬ 

spinae in the sanie plane and thin rod-likc addi- 

tional spine petpendicular to the tumidaspinae. 

Tumidaspinae with moderately thick proximal 

parts, central parts subtetrahedrical, concave, 

without torsion, distal parts long and thin. 

Cortical shell with small subcircular pores in irre¬ 

gular pore frames. 
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Remarks 

This form differs from C carpathica Kozur & 

Mock by more concave charactcr of tumidaspi- 

nae and by the presence of additional spine. 

Genus SarU Pcssagno, 1979 

Type species. — Sarla prietoensts Pessagno, 1979. 

Sarla (?) sp. 

(Fig. 4C) 

Description 

Cortical shell subspherical, slightly flattened to 

subdiscoidal, with thrce spines in the same plane. 

Spines thrce-bladcd» without torsion, with slight¬ 

ly inflated middlc parts. Distal parts of spines 

with tetragonal-like structures, poorly preserved. 

Pores of shell small, subcircular, encloscd in irre- 

gular pore frames. 

Remarks 

Only one specimen was found. It is similar to 

Eptinghim sp. A (De Wever 1982: 277, pl. 35, 

figs 3, 4; Grapes et al. 1990, fig. 9h) but pos- 

sesses more inflated shell. Due to poor préserva¬ 

tion, it is difficult  to conclude that it is the same 

spccies as illustrated by De Wever. The generic 

assignment is utider question. The terminations 

of spines resemble similar structures of 

Kablerosphaera. 

Genus Sulovella Kozur àc Mock, 1981 

Type species. — Sulovella constricta Kozur & Mock, 
1981. 

Sulovella constricta 

Kozur &: Mock, 1981 

(Fig. 5A, B) 

Sulovella constricta Kozur & Mock, 1981 in Kozur & 

Mostler, 1981: 77, pl. 64, fig. 2. 
Capnuchosphaera cf. comtricta - Halamic ôc Gorican 

1995;pL 2, fie. H. 
? Capntichosphaera crassa Yeh, 1990: 8, pl. 1, figs 8, 

11-13, 18. 19. — Halamic Ôr Gorican 1995: pl. 2, 
fig. 12. 

Occurrence. — Upper Triassic, lower Norian of 
Carpachians, Croatia, Philippines (?) and Cyprus. 

Genus Icrioma De Wever, 1979 

Type species. — Icrioma tetrancistrum De Wever, 

1979. 

Icrioma tetrancistrum De Wever, 1979 

(Fig. 5G) 

Icrioma tetrancistrum De Wever, 1979: 86, pl. 4, 

figs 13-15; 1982; 262, pl. 22, figs 1-6. 

Occurrence. — Upper Triassic, upper Carnian to 

lower Norian, European Tethys. 

Icrioma sp. aff. L tetrancistrum 

De Wever, 1979 

(Fig. 51) 

Remarks 

This form differs from Icrioma tetrancistrum De 

Wever by tetrahedrical rather then subspherical 

form of shell with arms less well differentiated 

from the central part of shell. 

Genus Kinyrosphaera Bragin n. gen. 

Type species. — Kinyrosphaera trispinosa n. sp. 

Sl’ECIKS INCLUDEO. — Kinyrosphaera trispinosa Bragin 

n. sp., K. helicata Bragin n. sp. 

EtymOLüCV. — Kinyras (Greek), legendary king of 

Cyprus, founder of pre-Greek Cypriot dynasty. 

Occurrence. — Upper Triassic, lower Norian of 

Cyprus. 

Description 

Capnuchosphaeridae with three spine.s parrly 

covered hy porous extensions ol cortical .shell. 

Cortical shell spherical or subspherical, with wall 

typical for the fâmily. Ceniial parts of .spines 

with three large pores, distal parts thin, some- 

rimes rod-like. 

Remarks 

Kmyrosphaera Bragin n. gen. differs from Icrioma 

De Wever by présence of three spines, from 

Capnuchosphaera De Wever by porous extensions 

of cortical shell to the proximal parts of spines. 
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Fig. 5. — A. B. Sulovella constricta Kozur & Mock; C-E, Kinyrosphaera trispinosa Bragin n. gen., n. sp.; C, holotype; D, detail of 
spine; F, H. Kinyrosphaera helicata Bragin n. gen., n. sp., F. holotype; G, Ichoma tetrancistrum De Wever; I, /chôma sp. aff. I. tetran- 
cistrum De Wever. Scale bar: A-C, G. I. 100 pm; D, F, H, 80 pm; E, 35 pm. 

Kinyrosphaera trispinosa Bragin n. sp. 

(Fig. 5C-E) 

HolotyI’E. — Fig. 5C, GIN-4858-49, Cyprus, Agia 

Varvara Village, Mamonia Complex, Upper Triassic, 
lower Norian. 

Ettmolocîy. — Trispinosa (Latin), wirh thrcc spincs. 

Occurrence. — Upper 'Lriassic, lower Norian of 

Cyprus. 

Dimensions (based on cight spedmens). — Diameter 
of cortical shell 155-180 pm, length of spines without 

terminal parts 140-155 pm. 

DESCRIPI'ION 

Cortical shcll spherical with nodose surface, with 

small subcircular to subrectangular porcs in 

weakly devcloped rectangular pore franies. Spines 

xnoderacely long, lie in rhe same plane. Proximal 

parts of spines short, cylindrical, with small sub- 
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circular pores arranged in longitudinal rows 

somerimes displaying small dexrral twisting. 

Central parts of spines Y^shaped in cross-section, 

with threc large pores. Distal parts of spines are 

dividcd into three rod-likc terminations slightly 

curved distally with small smooth node at their 

joints. 

Rf.marks 

Kinyrosphaera trispinosa Bragin n. gen., n. sp. dif- 

fers from K. helicata Bragin n. gen., n. sp. by 

non-twistcd central parts of spines and by trifur¬ 

cation of distal parts of spines. 

Kinyrosphaera helicata Bragin n. sp. 

(Figs 5F, H. 6A) 

? Capnuchosphaera (?) sp. — Halamic & Gorican 1995: 
pl. 2, fig, 10. 

HolüTYPE. — Fig. 5F, GlN-4858-51> Cyprus, Agia 

Varvara Village, Mamonia Complex, Upper Triassic, 
lower Norian. 

EtymologY. — Hélix (Greek), spiral shell. 

OcCURRENCn. — Upper Triassic, lower Norian of 

Cyprus, upper Carnian of Croatia. 

Dimensions. — Diamcter of cortical shell 160- 

200 um, total length of spines 220-270 pm, maximal 

widrn of spines 60-80 fim, 

Descri P rioN 
Cortical shell spherical with nodo.se surface, with 

small subcircular to subrectangular pores in 

weakiy developed rectangular porc framcs. Spines 

long, lie in the same plane. Proximal parts of 

spines cylindrica), with small subcircular pores 

arranged in longitudinal rows and with longitu¬ 

dinal ridges berween rows of pores. Central pans 

of spines srrongly twisted sinisirally, Y-shapcd in 

cross-section, with three large porcs. Distal pans 

of spines long, thin, rod-like. 

Remarks 

Kinyrosphaera helicata Bragin n. gen., n. sp. dif- 

fers from K. trispinosa Bragin n. gen., n. sp. by 

the twisting of central parts of spines and by the 

long rod-like distal parts of spines. 

Kinyrosphaera (?) sp. 

(Fig. 6B) 

Remarks 

This form bas three porous extensions of the cor¬ 

tical shell at three main spines, but does not dis¬ 

play typical Y-shaped in cross-section médian 

parts of spines. Only one spécimen was observed. 

Capnuchosphaeridae gen. et sp. indet. 

(Fig. 6E) 

Remarks 

This form bas four tetrahedrically arranged solid 

twisted spines. It differs from the représentatives 

of gen us Sarla Pessagno by the number of spines. 

Family Pantanelliidae Pessagno, 1977 

Subfamily CapnodüCINAE Pessagno, 1979 

Genus Capnodoce De Wever, 1979 

Tyi*E SPECIES. — Capnodoce anapeies De Wever, 1979. 

Capnodoce ruesti Ko/ur & Mock, 1981 

(Fig. 7B, C) 

Capnodoce mesti Kozur & Mock, 1981, in Kozur & 

Mosder, 1981: 74, fig. 65, fig. 2. 

Occurrence. — Upper Triassic, lower Norian of 
Carpathians and Cyprus. 

Genus Pessagno, 1979 

Tyve SPECIES. — Loffa mulleri Pessagno, 1979. 

Loffa (?) sp. 

(Fig. 60 

Description 
Shell subtctrahedrical, spongy» with four tubular 

.spines (typical for Subfamily Capnodocinae). 

Spines tetrahedrically placed, smooth, cach with 

three internai channels which end by threc pores 

at terminarions. 

Remarks 

This form belongs to genus Loffa Pessagno due 

to che presence of four smooth tubular spines 
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Fig. 6. — A. Kinyrosphaera helicata Bragin n. gen., n. sp.; B, Kinyrosphaera (?) sp.; C, Loffa (?) sp.; D, F, Vinassaspongus transitus 
Kozur & Mock; E. Capnuchosphaeridae gen. ef sp. indet.; G, H, Kahlerosphaera norica Kozur & Mock. Scale bar: B. C, F, H, 

100 pm; A, D. G. 80 pm. E. 50 pm. 

without pomus cxteasions of a cortical shell. It is 

characterizcd hy irregularly spongy meshwork of 

shcll and by ihickcr spincs than other représenta¬ 

tives of gen us Loffii.  

Superfamily Spongodiscacea 

Haeckel, 1862 

Family SPONGURlDAt: Haeckel, 1862 

Genus Spongostylus Vizeckei, 1882 

Type species. — Spongostylus hastatus Haeckel, 1882. 

Spongostyhis camicm 

Kozur & Mostlcr, 1979 

(Fig. 7F) 

Spongostyius carnicus Kozur & Mostlcr. 1979; S8, 

pl. 9, figs 5, 6, 8. 9; 1981, pl. 38, fie. 3. - I.alim 

1984: 69) pl. 12. fig. 4. — Carter et al, 1989: pl. 1, 
fig. 5. - Ych 1989: 67) pl- 13, fig. 8. - Grapes et al. 
1990: fig. 80. — Halamic & Gorican 1995: pl. 2, 

figs 18, 19. — Knipper ^i/. 1997: pl. 2, fig. 1. 
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Fig. 7. — A, Kahlerosphaera pan/ispinosa Kozur & Mostler; B. C. Capnodoce ruesti Kozur & Mock; D. Pentactinocarpus sp. aff. 
P. tetracanthus Dumitrica; E, Pentactinocarpus sp., F, Spongostylus camicus Kozur & Mostler; G, Kamospongella bispinosa Kozur & 
Mostler; H. Pentaspongodiscussp. 1; I. Pseudostylosphaera sp. Scale bar: A-C. E, G-1,100 pm; D, F, 50 pm. 

Occurrence. — Uppcr Triassic, Curnian to lower 

Norian, worlclwiclt? in thc low paleolaritudcs. 

Spongostybis tortilis 

Ko/ur & Mostler, 1979 

(Fig. 8A) 

Spongostylus tortilis Kozur & Mosrlcr, 1979: 58, pi. 4, 

fig. 2; pl. 11. fig. 6; pl. 18, fig. 2; 1981: pl. 40, fig. 2; 
pi. 56, fig. 3. — Lahm 1984: 68, pl. 12, fig. 3. 

Spongostylus — Knipper et al. 1997: pl. 1, figs 5, 6. 

Occurrence. — Upper Triassic, Carnian to lower 

Norian, worldwide in thc low palcolatirudes. 

Genus Kamospongella 

Kozur & Mostler, 1981 

Type SPECIES. — Kamospongella bispinosa Kozur & 

Mostler, 1981. 
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KamospongelLi bispinosa 

Kozur & Mostlcr, 1981 

(Fig. 7G) 

Spumellaria gcn. et sp. indet. - Kozur & Mostler 

1979: pLil.fig.  2. 
Kamoipüngeiiû bhpinosa Kozur & Mostler, 1981: 42, 

pl. 50, fies 1,2. 
Gombemlus bhpinosus (Kozur ôc Mostler) - Gorican 

et Baser 1990. 146, pl. 1, Pig. 10. - Halamic et 

Gorican 1995.' pl. 1. fig- 6. 
Kamospongellii B-Yeh 1989: pl. 14, rig. 16. 

Bemoullîtis (?) capricorrms — Bragin 1991b: 83, pl. 1, 
figs 1-5. 

OCCURRP.NCE. — Middle to Upper Triassic, Ladinian 
to lower Norian, Tethys. 

Remarks 

This finding represents rhe highest present-day 

known occurrence of Karnospongella bispinosa 

Kozur & Mostler. 

Family Ferresiidae Carter, 1993 

Cçnua Ferrestum Blome, 1984 

Type SPECIES. — Ferresium laseekense Blome, 1984. 

Ferresium sp. aff. F. conclusum 

Carter, 1993 

(Fig. 8B) 

aff. Ferresmm conclusum Carter, 1993: 68, pl. 9, 

figs 1-5. 

RE MARKS 

This form differs from F conclusum Carter by 

more strong torsion of main spines. 

Family Patulibracchiidae 

Pessagno, 1971 

Genus Paronaella Pessagno, 1971 

Type SPF.CIES. — Paronaella solanoensis Pessagno, 
1971a. 

Paronaella norica Kozur & Mock, 1981 

(Fig. 8G, H) 

Paronaella norica Kozur & Mock, 1981 in Kozur & 
Mostler, 1981: 63, pl. 46, fig. 2. 

Occurrence. — Upper Triassic, Norian, worldwide 

in low paleolatitudcs. 

Paronaella sp. 

(Fig 81) 

Description 

Thrce-rayed spongy shell with short rays that 

have bulboLis distal parts. 

Remarks 

Due to poor préservation this form is difFicult to 

compare with other représentatives of genus 

Paronaella. 

Genus TriassocrucellaYsmxx, 1984 

Type SPECIES. — Hagiastrum triassicum Kozur & 
Mostler, 1978. 

TriassocrucelUi triassica 

(Kozur Mostler, 1978) 

(Fig 8J) 

Hagiastrum triassiam Kozur & Mostler, 1978: 144, 

pl. 1, f'g- 4; pl. 2, fig. I I. 
Crucella ninsstca (Kozur & Mostler) - l^hm 1984: 

91, pl. 16. fig. 9. 

Truissocrutrlla triassicum (Kozur & Mostler) - Kozur 

1984: D. 

Oc:cURRENCE. —Upper Trias.sic, Carnian to Norian, 
European Tethys. 

Superfamily Pyloniacka Haeckel, 1881 

Family Orbiculiformioae Pessagno, 1973 

Genus I^aeorbiculiformella 

Kozur & Mostler, 1978 

T\TE SPECIES. — Praeorbiculijhrmella plana Kozur & 
Mostler, 1978, 

Praeorbiculiformella goestlingetuis 

Kozur & Mostler, 1978 

(Fig. 8D) 

Praeorbiculiformella goestlingensis Kozur &: Mostler, 

1978: 164, pl. 1, figs 10, 13; pl. 4, fig. 3. - Lahm 

1984: 93, pl. 17, fig. 2. 
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Fig. 8. — A. Spongostylus tortilis Kozur & Mostler; B. Ferresium sp. aff. F. conclusum Carter; C, Pentaspongodiscus sp. 2; 
D, Praeorbiculiformella goestUngensis Kozur & Mostler; E. Zhamojdasphaera proceruspinosa Lahn; F, Veghicyclia sp. cf. V. robusta 
Kozur & Mostler; G, H. Paronaella norica Kozur & Mock; I, Paronaella sp.; J, Triassocrucella triassica (Kozur & Mostler). Scale bar: 
A-H, J, 100 pm; I. 80 pm. 

Occurrence. — Uppcr Triassic, Camian to lowcr 

Norian, Europcan Teihys. 

Supcrfamily Saturnalucea 
Detlandre, 1953 

Family SArURNAl lDAF Deflandre, 1953 

Subfamüy Far.\SATURNAUNA£ 

Kozur &c Mosder, 1972 

Genus Palaeosaturnalis Donofrio & Mosder, 1978 

Type SPECIES. — Spongosaturnalis triassicus Kozur & 

Mostler, 1972. 

Palaeosaturnalis triassicus 

(Kozur & Mostler, 1972) 

(Fig. 9A, B, E) 

Spongosaturnalis triassicus Kozur & Mostler, 1972: 40, 

pl. 1, fig. 10; pl. 4, figs 1, 2. - De Wever et al. 1979: 

81, pl. 2, fig. 2. 
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Acanthocircus friassicus (Kozur & Mostler) - De 

Wever 1982: 207, pL 13, fig. 10. 

Palaeosatiirmlis triassicm (Kozur & Mostler) - Lahm 

1984: 97, pl. 17,%. II.  

Occurrence. — Upper Triassic, Carnian to lower 
Norian, Tethys. 

Palaeosaturnalis mocki 

Kozur & Mostler, 1983 

(Fig. 9G, H) 

Palaeosaturnalis mocki Kozur & Mostler, 1983: 21, 

pl. 5, %. 2. 

Occurrence. — Upper Triassic, lower Norian, 
Carpathians, Cyprus. 

Palaeosaturnalis latiannulatus 

Kozur & Mostler, 1983 

(Fig. 9D) 

Palaeosaturnalis latiannulatus Kozur & Mostler, 1983: 

20, pl. 5, %. 1. 

Occurrence. — Upper Triassic, lower Norian, 

Carpathians, Cyprus. 

Genus Liassosaturnalis 

Kozur & Mostler, 1990 

Type SPECIES. — Liassosaturnalis parvus Kozur & 
Mostler, 1990. 

Liassosaturnalis parvtis 

Kozur & Mostler, 1990 

(Fig. 9C) 

Liassosaturnalis parvus Kozur & Mostler, 1990: 203, 

pl. 4, figs 3,7, 12, pl. 6, fig. 6. 

Occurrence. — Upper 3'rias.sic (Norian) to Lower 
Jurassic (Hettangian) of the European l'ethys. 

Genus Praemesosaturnalis 

Kozur & Mostler, 1981 

Type SPECIES. — Spongosaturnalis bifidus Kozur & 
Mostler, 1972. 

Praemesosaturnalis sp. 

cf. P, multidentatus 

(Kozur 6c Mostler, 1972) 

(Fig. 9F) 

cl. Spongosaturnalis multidentatus Kozur & Mostler, 
1972:38. pl. 1. fig. 20. 

Description 

Ring with two pcripolar short main spines, with 

numerous vcry small auxiliary spines, and with 

eleven short outer rays. Main spines asynimetri- 

cally arrangcd. 

Re\urks 

This form difFers from rypical P. multidentatus 

(Kozur & Mostler) by the asymmetrical arrange¬ 

ment of main spines and by .shorrer outer rays. 

Genus Veghuydia 

Kozur & Mostler, 1972 

Type SPECIES. — Veghicyclia pulchra Kozur & 
Mostler, 1972. 

Veghicyclia sp. cf. V, robusta 

Kozur & Mostler, 1972 

(Fig. 8F) 

cf. Veghicyclia robusta Kozur & Mostler, 1972: 15, 

pl. 3, %s I, 4, 7. 

Rhmarks 

This form has poorly preserved central part. It 

possesses longer and thinner rays than typical 

V. robusta. 

SpumellARIINA incertae famÜiae 

Genus Pentaspongodiscus 

Kozur & Mostler, 1979 

Type SPECIES. — Pentaspongodiscus tortilis Kozur & 

Mostler, 1979. 

Pentaspongodiscus sïi. 1 

(Fig. 7H) 
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Fig. 9. — A, B. E. Palaeosatumalis triassicus (Kozur & Mostler); C, Liassosaturnalis parvus Kozur & Mostler; D. Palaeosaturnalis 
latiannulatus Kozur & Mostler; F. Praemesosaturnalis sp. cf. P. multidentatus (Kozur & Mostler); G, H, Palaeosatumalis mocki Kozur 
& Mostler. Scale bar: 100 pm. 

DeSCRIP'I'ION 
Shell small, flartened, discoidal, with five main 

spines. Spines short, thick, spindle-shaped, with 

Y-shaped cross-section and strong dextral tor¬ 

sion. 

Reniarks 
This form differs from other représentatives of 

genus Pentaspongodiscus Kozur & Mostler by the 

spindle-shaped thick spines with strong torsion. 

Pentaspongodiscîis sp. 2 

(Fig. 8C) 

Remarks 
The illustrated specimen is uncomplete. It has 

probably six very thin spines. 
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Order NASSELLARJA Ehrenberg, 1875 

Family PoULPIDAE De Wever, 1981 

Genus Potdpus De Wever, 1979 

Type SPECIES. — Potdpuspiahyx De Wever, 1979. 

Poulpus piabyx De Wever, 1979 

(Fig. lOA-C) 

Poulpus piabyx Wever, 1979: 98. pl. 7, figs 12, 13. 

- Kozur & Mostler 1979; 89, pl. 4, fig. 3. - De 

Wever 1982: 328, pl. 48, Ftg.s. 5, 6. — Yeh 1990: pl. 8, 
figs 3, 7> 9. - Sugb'ama 1997: fig. 49 (15). 

OcCURKfNCF.. — Triassic, upper Carnian to 

lower Norian, worldwide H\ the |ow-paîçolaritudes. 

Genus Neopylentonema Kozur, 1984 

Type SPECIES. —• Neopylentonema mesotriassica Kozur, 
1984. 

Neopylentonema sp. 

aff. N procera Sugiyama, 1997 

(Fig. lOE) 

? Poulpus (?) sp. C—Yeh 1989; 74, pl. 6, figs 5, 10. 

aff. Neopylentonema procera Sugiyama, 1997: 161, 
figs 46-3a, b. 

Rkmarks 

This forni has longer and thinner apical spine 

and three feet chan typical N. procera. Il is more 

similar ro Poulpus sp. C (Yeh 1989). Only a few 

specimens were obtained, mosdy poorly preser- 

ved. 

Family ForemanELUDAE Dumitrica, 1982 

Genus Foremanellina Dumitrica, 1982 

Type species. — Foremanellina helenae Dumitrica, 
1982. 

Foremanellina (?) sp. 

(Fig. lOJ) 

Description 

Small form with three-bladed apical horn and 

three latéral horns, slightiy inclined downwards. 

Remarks 

This form has poor préservation and cannot be 

determined on the species level. 

Family PSEUOOSATURNIFORMIDAE 

Kozur ôz Mosilcr, 1979 

Genus l^seudosaturniforma 

Kozur ÔZ Mostler, 1979 

Type species. — Pseudosaiurniforma latimarginata 
Kozur & Mostler, 1979. 

Psetidosnturnifonna camica 

Kozur & Mostler, 1979 

(Fig. 101, K, L) 

Pseudosaturniforma carnicu Kozur Mostler, 1979: 

94, pl. 17, fig. 3; 1981: pl. 22, fig. 3. 

Occurrence. — Upper Triassic, Carnian to lower 
Norian of European l'ethys. 

Family Ultranaporidae Pessagno, 1977 

Genus TrialatusYA  ̂1990 

Type species.— TrialalusnwgacomutusYeh, 1990. 

Trialatus robnstus 

(Nakaseko & Nishimura, 1979) 

(Fig. HA, B) 

Napora robuita Nakaseko Nishimura, 1979: 78, 
pl. 8, figs 4-6. - Yoshida 1986: pl. 7, figs 1, 6, 8. - 
Bragin 1991a: 97, pl. 6, figs 2, 3. 

Trialatus robtatus (Nakaseko & Nishimura) - 

Sugiyama 1997': fig. 27 (16). 

Occurrence. — Upper Triassic, upper Carnian to 

lowxr Norian, Japan, eastern Russia and Cyprus. 

Remarks 

Specimens obraincd from Cyprus differ from 

rypical by the présence of an addiüonal posrrho- 

racic segment. This segment (abdomen?) has 

sLibtrapezoidal outlinc and very thin laiiiced 

Wall. Commun .specimens from Japan and cast- 

ern Russia were obtained from cberts and did 

not represent this element, probably due to the 

préservation. 
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Fig. 10. — A-C, Pouipus piabyx De Wever; D, H. Triassobipedis (?) sp.; E. Neopylentonema sp. aff. N. procera Sugiyama; 
F. Napora (?) sp. 1; G. Napora (?) sp. 2; I, K. L. Pseudosaturniforma carnica Kozur & Mostler; J, Foremanellina (?) sp. Scale bar: 
A. D-H, J, K, 100 pm: B, 35 pm: C, 80 pm; I. 50 pm; L, 20 pm. 

Gémis Napora Pessâgno, 1977 

Type SPECIES. — Napora bukryi Pessagno, 1977. 

Napora (?) sp. 1 

(Fig. 10F) 

Description 

Small subconical test with short thin three-bla- 

ded apical horn and three long, straight three- 

bladed feet. Very short and thin inclined vertical 

horn can be seen at apical part. 

Remarks 

Only one specimen was obtained and illustrated. 

Napora (?) sp. 2 

(Fig. lOG) 

Description 

Small test with apical horn and three feet. 
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Cephalis dome-shaped witli  moderately long 

slighdy inclined apical horn and small inclined 

vertical horn. Thorax hcmisphericaU inflated, 

with numerous small pores. Feet moderately 

long, strongly flattened. 

Remarks 

Only one specimen of imperfect préservation 

was found. 

Family BueBOCVUI IDAK  

Kozur &. Mostler, 1981 

Genus Bulhocyrtium Kozur & Mostler, 1981 

Type SPECIES. — Bulhocyrtium reticulatum Kozur & 
Mostler, 1981. 

Bulhocyrtium latum Braein n. sp. 

(Fig. 111, J) 

Bulhocyrtium alF reticulatum Kozur & Mostler - 
Carter 1989: pl. 1, fig. 1. 

Holotyph. — Fig. IIJ, GlN-4S58-23 ̂Cyprus, Agia 
Varvara Village, Mamouia Complex, Upper Triassic, 
lower Norian. 

Etyiviology. — Latus (Latin), broad. 

Occurrence. — Upper Triassic, lower Norian, 
Cyprus. 

Dimensions (based on tbree specimens). — Length 
of test wiihout apical horn 260-320 pm, width of 
cephali.s 165-175 pm, nuiximal width of test 280- 
340 pm, length of apical horn 80 pm. 

Description 

Test with four chambers- Cephalis large, spheri- 

cal with thin rhree-bladed apical horn. Cephalis 

surface with network*like System of small nodes 

connected by thm ridgcs ihat form polygonal 

framework. Tores of cephalis small. subcircular, 

irregularly arranged. ITorax subc^’lindrical, more 

than twice shorter than cephalis. Abdomen sub- 

cylindrical to subtxapezoidal. Tostabdominal seg¬ 

ment with expanded termination and wide open 

aperture. 1 leight of ail postcephalic segments Icss 

than of cephalis. Small strictures are developed 

between cephalis, thorax and abdomen. Pores of 

postcephalic segments small, subcircular, irregu- 

larly arranged. 

Remarks 

Bulhocyrtium latum Bragin n. sp., differs from 

B. reticulatum (Kozur & Mostler 1981: 106, 

pl, 11, fig. 1) by larger cephalis with fincr net- 

work-like surface and by wider last segment. 

Family DEFI^ANDRECYKI IIDAE 

Kozur Mostler, 1979 

Genus Caphtorocyrtium Bragin n. gen. 

Type SPECIES. — Caphtorocyrtium tenemm n. sp. 

SpECIES INCEUDED. — Caphtorocyrtium tenerurn 

Bragin n. sp. 

HtymüLOGY. — Caphtorim-Biblic name; ancestor of 
Cypriots. 

Occurrence. — Upper Triassic, lower Norian, 
Cyprus. 

Description 

Dicyrtid (or tricyrtid) form with small cephalis, 

large, conical postcephalic part, with an apical 

horn and three latéral horns. 

RFJvURKS 

Caphtoroiyrtiuvj n. gen. differs from Deflandrc' 

cyrtium (Kozur &: Mostler, 1979: 98) by the pré¬ 

sence ül latéral horns. Genus Plauhpinoryrtis 

(Kozur & Mostler, 1981: lll)  has muhicyrtoid 

test. Il is very diffieuh ro conclude how many 

segments chls genus has (rwo or three). Due to 

replacement by pyrite, rhe inner siructurc of api¬ 

cal part cannot be observed. Nevertheless, coni- 

cai distal part of test has open aperture and 

represents one segment (thorax or abdomen). 

Caphtorocyrtium tenet'um Bragin n. sp. 

(Fig. 1 IC'H) 

lloLOlYPE. — Fig. IIP, CIN-4858-71, Chorus, Agia 
Varvara Village. Manionia Complex, Upper Triassic, 
lower Norian. 

Etymology. — Tener (Latin), tender. 
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Fig. 11. — A. B, Trialatus robustus (Nakaseko & Nishimura): C-H, Caphtorocyrtium tenerum Bragin n. gen.. n. sp.; F, holotype; I, J, 
Bulbocyrtium latum Bragin n. sp.: J, holotype; K, Sethocapsa (?) sp. Scale bar: A, D-H, J, 100 pm; B. I, 80 pm; C, K, 35 pm. 

Occurrence. — Upper Triassic, lower Norian, 

Cyprus. 

Dimensions (bascd on eleven specimens). — Length 

of test including apical horn 290-335 pm» maximal 

width of test 233-290 pm. 

Description 

Dicyrtid or tricyrtid form. Cephalis small, pore- 

less, conical with long thin rod-like apical horn 

and threc latcral horn.s a.s prolongations of D and 

L (?). Latéral horns thin» Jong, rod-like, slightly 

inclined distally. Postcephalic parc large, conical 

to concavc-conical with 5-6 transversal rows of 

subcircular to subrectangular pores, variable In 

size. Widih ol postcephalic part rapîdly increa- 

sing distally, aperture wide, open. 
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Family NEOSCIADIOCAPSIDAE 

Pessagno, 1969 

Genus Haeckelicyrtium 

Kozur & Mostler, 1979 

Type SPECIES. — Haeckelicyrtium ausîriacum Kozur & 
Mostler, 1979. 

Remarks 

Following Sugiy'3ma (1997) the tsvp-chambered 

hat-like Triassk na^sellarians, which belong to 

neither Deflandreiytttum Kozur ôz Mostler» 1979 

nor Dreyericyrtium Kozur dc Mostler» 1979 and 

bave no basal feet, are assigned to genus 

Haeckelicyrtium Kozur & Mostler. 

Haeckelicyrtium cartera ̂Bragin n. sp. 

‘(Fig. 12A-C, £. F) 

Holotype. — Fig. 12A, GIN-4858-79, Cyprus, Agia 

Varvara Village. Mairionia Complex, Upper Triassic, 
lower Norian. 

EtymOLüGY. — New species is named after Dr. 

Elisabeth Carter in honour of her contributions to 

Mesozoic Radiolaria. 

Occurrence. — Upper Triassic, lower Norian, 
Cyprus. 

Dimensions (based on seven specimens). — Length 

of test without apkai horn 190-235 pm, maximal 
length of apical horn 400 pm (Fig. 12E), maximal 
wicith of test 265-490 pm. 

Description 

Cephalis Mnall subconical with long thin rod-like 

apical horn. Thorax large with hemispherical 

inflated proximal part and with strongly expanded 

distal part with a broad thoracic skiri. Ccphali.s 

and thorax singlc-laycrcd with circular pores enlar- 

ging distally and arranged into hexagonal (rarae- 

work. Pores of thoracic sldrc large, subspherical. 

Vélum not devcloped, aperture large, open. 

Remarks 

Haeckelicyrtium carterae Bragin n. sp. differs 

from H. îeren Sugiyama, 1997 by inflated proxi¬ 

mal part of thorax, well-developed stricture bet- 

ween thorax and thoracic skirt and by very long 

and thin apical horn. 

Genus Nabolella Petrushevskaya, 1981 

Type species. — SquinaboUlla bngispinosa Kozur & 

Mostler, 1979. 

Re.marks 

According to the original définition (Petru- 

shevskaya 1981: 76) only rwo-chambered hat- 

like forms with basal feet are assigned to this 

genus. 

Nabolella trispinosa Bragin n. sp. 

(Fig. 12D, G-I) 

Holoitpe. — Fig. 12G, H, GIN-4858-82, Cyprus, 

Agia Varvara Village, Mamonia Complex, Upper 
Triassic, lower Norian. 

EIYMOLOGY. — By the presence of three basal feet. 

Occurrence. — Upper Triassic, lower Norian, 

Cyprus. 

Dimensions (based on three specimens). — Length 
of test without apical horn and basal feet 180- 
200 pm, maximal width of test 290-300 pm, length 

ol apical horn 100 pm. 

DESC’RJPTION 

Cephalis dome-like with long thin rod-like 

slightly inclined apical horn and small indistinct 

pores. Distinctive stricture i.s developed berween 

cephalis and thorax. Thorax hat-like with infla¬ 

ted proximal part and wide skJrt-like distal part. 

Wall of thorax .single, lauiced with subcircular 

pores increasing distally. Médian part of thorax 

with deep stricture. Three long rod-like spines 

begin from cephalis and are partly incorporared 

into thoracic wall. Their distal parts forra three 

basal feet. Spines can be supposed as prolonga¬ 

tions of D and L. Vélum not developed. 

Remarks 

This species differs from Nabolella longispinosa 

(Kozur Mostler, 1979) having only three basal 

feet. 
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Fig. 12. — A'C, E. F. Haeckelicyrtium carterae Bragin n. sp.: A, holotype; D, G-l, Nabotella trispinosa Bragin n. sp.; G, H, holotype. 
Scale bar: 100 pm. 

Family Syringocapsidae Foreman» 1973 

Genus Syrmgocapsa Ncviani, 1900 

Type SPECIHS. — Theosyringiurn rohusturn Vinassa, 
1901. 

Syringocapsa batodes De Wever, 1979 

(Fig. 13L, M) 

Syringocapsa hatodes De Wever, 1979: 91, pl. 6, 

figs 10, 12. — Nakaseko &c Nishimura 1979: 81, pl, 8, 
figs 9, 10. - De Wever 1982: 292, pl. 4l, figs 13, 14; 

pl.42, fig. 0. 
Syringocapsa ci', batodes De Wever — Yoshida 1986: 
pl. 6, fig. 9, 10. 

? unnamcd Podobursa-Yi^ic nassellarian - Pessagno et 

ai 1979: pl. 4. fig.7- 

OccUKRfiNCE. — Upper Triassic, uppcr Carnian to 

lower Norian, worldwide in rhe low-palaeolatitude 

régions. 
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Fig. 13. — A-C, I, Xiphotheca rugosa Bragin; D, Xiphoiheca sp.; E, G. Xiphotheca longa Kozur & Mock; F. Nassellaria gen. et sp. 
indet.; H. Xiphotheca (?) sp.; J. K. Xiphotheca (?) spinellifera Bragin n. sp.; J. holotype; L. M, Syringocapsa batodes De Wever. 
Scale bar; A, B, D-M, 100 pm; C, 35 pm. 

Syringocapsa sp. 

(Fig. 141) 

Description 

Test smalK with subconical apical part, subsphe- 

rical, inflated rniddlc parc and distal part rhar 

tends to bc tubular (incomplecely preservcd). 

Apical part poreless, wiih tiny, vcry short apical 

horn. Middle pan with numerous circular pores 

in rectangular porc frames with sharp nodes at 

vertices, with occasional short spines. 

Remarks 

This form cannot be compared or described as 

new taxon due to uncomplete préservation. 

Family PSEUDODICTYOMITRIDAE 

Pessagno, 1977b 

Genus Whalenella Kozur, 1984 

Type SPECIES. — Dictyomitra arrecta Hinde, 1908. 
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Fig. 14. — A, B, Whalenella robusta Bragin n. sp.; A, holotype; C, Annulotriassocampe sp. cf. A. sulovensis (Kozur & Mock); 
D, Multimonilis pulcher'Yeh; E, G, Triassocampidae gen. et sp. indet.; F, J, Laxtorum (?) sp.; H, Whalenella sp. aff. W- perfecta 
Blome; I, Syringocapsa sp. Scale bar: A-C, H-J, 35 pm; D-G, 100 pm. 

Wljalenella sp. 

aff. W. perfecta (Blome, 1984) 

(Fig. 14H) 

aff. Corum pefectum Blome, 1984: pl. 13, Figs 2, 7, 

16; pl. 17, hg. 11. 

Remarks 

This form cliflFers from Whalenella perfecta (Blome) 

by larger number of chambers (twelve vs seven). 

Other external morphological features are very 

similar. There arc discontinuous costae and single 

row of small pores ar each postabdominal chamber. 

Whalenella robusta Bragin n. sp. 

(Fig. 14A, B) 

Holotype. — Fig. 14A, GIN*4858'12, Cyprus, Agia 

Varvara Village, Mamonia Complex, Upper Triassic, 

lower Norian. 
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EtymOLOGY. — RobustUvS (Latin), strong, stout. 

Occurrence. — Uppcr Triassic, lower Norian, 
Cyprus. 

Dimensions (based on five specimens). — Length of 

test 180-205 pm, maximal widrh of test 85-90 pm. 

Description 

Test multicyrtoid with 8-9 chambers. Cephalis 

poreless, dome-shaped, without apical horn. 

Thorax subrrapczoidal, smooth. Abdomen and 

postabdominal chambers with we|l-developed 

smooth discontinuons costae. Chambers of the 

middle part of the test hâve 16-18 costae (8- 

9 visible). Each chamber has single row of large, 

deep, circulât to slighily elliptical pores. Height 

of chambers incrcases very slowly. Width of 

chambers increases to the fourth postabdomina) 

chamber, rhen becomes constant or slighrly 

decreasing. 

Remarks 

This species differs trom Whalenella speciosa 

(Blome, 1984) by less inflated, smooth costae 

that did not merge at final chambers, and by lar- 

ger pores. 

Genus MullimonilisYch. 1989 

Type species. — Midtimonilispulcher Yoh, 1989. 

Multimonilispulcher Ych, 1989 

(Fig. 14D) 

MultimonilispukherYçh.., 1989; 72, pi. 9, figs 9, 19. 

Occurrence. — Uppet Triassic, upper Carnian- 

lower to middle Norian of Oregon and Cyprus. 

Family TriaSSOCAMPIDAE 

Kozur & Mostler, 1981 

Gcmxs Annulotriassocampe Kozur, 1994 

Type species. — Annulotriassocampe baldii Kozur, 
1994. 

Annulotriassocampe sp. 

cf. A. sulovensis (Kozur & Mock, 1981) 

(Fig. 14C) 

cf. Triassocampe sulovensis Kozur & Mock, in Kozur 
& Mostler, 1981: 99, pl. 13, fig. 3. - Yeh 1989; 76, 
pl. 2, fig. 13. 

ReMAKK-S 

Only a few poorly preserved specimens were 

found. 

Triassocampidae gen. ersp. indet. 

(Fig. 14E, G) 

Description 

Test multicyrtoid, small. Cephalis dome-shaped, 

with indistinct pores, with thîn apical horn. Test 

has 5-6 segments, rhe lasc ones with transversal 

rows of srnall pores. A fiai, leaf-like extension 

begins from the proximal part of the apical horn 

and surrounds test as widc ellipsoidal ring. Two 

sides of ring form an angle (120°). 

Remarks 

Only a few imperfect specimens were found. 

Family Sethocapsidae Haeckel, 1881 

Genus Sethocapsa Hacckcl, 1881 

Type species. — Sethocapsa cometa (Pantanelli, 1885). 

Sethocapsa (?) sp. 

(Fig. 11 K) 

Descri RnoN 

Test small. Cephali.s poreles.s, dome-shaped, tho¬ 

rax subtrapczoidal with few pores between seve- 

ral longitudinal smooth ridges. Postabdominal 

part of test inflated with spongy wall and five to 

six (?) short basal feet. Aperture indistinct, might 

be closed. 

Rkmarks 

This species is ver)’^ rare in studied material. 

Nassellaria incertae familiae 

Gtmxs Xiphotheca DcSf/cYtu 1979 

Type species. — Xiphotheca karpenissionensis De 
Wever, 1979. 
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Xiphotheca rugosa Bragin, 1991 

(Fig. 13A-C, I) 

Xiphotheca rugosa Bragin, 1991a: 107, pl. 5. fig. 11, 

13. 

Occurrence. — Upper Triassic, upper Carnian to 

iower Norian of eastern Russia and Cyprus. 

Xiphotheca longa Kozur & Mock, 1981 

(Fig. 13E, G) 

Xiphotheca longa Kozur & Mock, in Kozur & Mostler, 

1981: 113, pl.41,fig. 2. 

Occurrence. — Upper Triassic, Iower Norian of 
European Tethys. 

Xiphotheca (?) spinellifera 

Bragin n. sp. 

(Fig. 13J, K) 

Holotype. — Fig. 13J, GIN'4858-3, Cyprus, Agia 
Varvara Village, Mamonia Complex, Upper Triassic, 

Iower Norian. 

Etymology. — Spinellifera (Latin), wearing small 

spines. 

Occurrence. — Upper Triassic, Iower Norian, 

Cyprus. 

Dimensions (based on three specimens). — Length 
of test 700 pm, maximal width of abdomen 150- 

180 pm, maximal width of the second postabdominal 

chamber without équatorial spines 165-225 pm. 

Description 

Test large, very long, multicyrtoid. Cephalis 

small, dome-like. Thorax small, hemispherical. 

Cephalis and thorax without distinct pores. 

Abdomen large, inllated, with equatorially arran- 

ged thin .short spines. First postabdoniinal seg¬ 

ment iwice smallcr than abdomen, without 

spines. Second postabdominal chamber larger 

than abdomen, ïnflared, with equatorially arran- 

ged spines thaï ,are longer and ihicker than spines 

of abdomen. Three last postabdominal chambers 

smaller than abdomen, nioderately inflated, 

without équatorial spines, Last segment with 

small spines around open, small, subcircular 

aperture. AH postthoracic segments with small 

subcircular pores in polygonal irregular pore 

frames. 

Remarks 

Xiphotheca (?) spinellifera Bragin n. sp. differs 

from other descrihed species oï Xiphotheca De 

Wever bv the presence of équatorial spines and 

by srrong inflation of the second postabdominal 

segment, This form differs from représentatives 

of Syringociipsa Neviani by weU-dcvclopcd seg¬ 

mentation of postabdominal part. The taxono¬ 

mie positions oï Xiphotheca (?) spinellifera Bragin 

n. sp. is still unclear. 

Xiphotheca sp. 

(Fig. 13D) 

Remarks 

This form has strongly inflated first postabdomi¬ 

nal chamber. The tubular part of test begins 

from the third postabdominal chamber. 

Xiphotheca (?) sp. 

(Fig. 13H) 

Remarks 

Only long fragments of tube without apical part 

were found. Tube without segmentation, with 

very small pores and thîn longitudinal curved 

and bifurcated ridges is very characteristic and 

unknown among other représentatives of 

Xiphotheca De Wever. 

Genus/.Æx/orww Blome, 1984 

Type species. — Laxtomm hindei Blome, 1984. 

Laxtorum (?) sp. 

(Fig. 14F, J) 

Description 

Test multicyrtoid, spindle-shaped. Cephalis 

small, dorne-shaped, poreless, .sinooth. Thorax 

subtrapezoidal, poreles.s, smooth. Postthoracic 

segments short, inflated, divided cach from other 

by wcll-devcloped deep and narrow stricturcs. 

Width of segments slowly increasing up to the 

tenth segment and become decreasing at the dis¬ 

tal part of test. Each postthoracic segment has 
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numerous small circulât pores. They form single 

transversal row at strictures between segments. 

Remarks 

This form differs from other représentatives of 

genus Laxtorum by absence of apical horn and 

weak development of pores. 

Genus Triassobipedis Koziir, 1984 

Type SPECIES. — Triassobipedis halatonica Kozur, 

1984. 

Triassobipedis (?) sp. 

(Fig. 10D,H) 

Re,marks 

These small forms hâve two basal fcet like repré¬ 

sentatives of généra Triassobipedis Kozur and 

Bipedis De Wever. They hâve characteristic tubu- 

lar distal part of test thar is sometimes longer 

than basal fect. Both illustrated specimens hâve 

imperfeci préservation. Characier of cephalic 

structure and segmentation ol test are unclear. 

Nassellaria gcn.. et sp. indet. 

(Fig. Î3F) 

Descripi’ION 

Test multicyrtoid. Céphalothorax subconical, 

smooth, without stricture between cephalis and 

thorax, wirh apical horn and three latéral horns. 

Ail  horns short and .smooth. Abdomen inflatcd, 

subspherical, divided from rhorax by deep stric¬ 

ture. Postabdominal part suhcylindrical. Abdo¬ 

men and postabdominal part wirh numerous 

subcircular pores enclosed in hexagonal to penta¬ 

gonal pore frames. 

Remarks 

Only lew specimens were found. They did not 

show affinity with any Triassic lorm described 

before. 
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